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1.0

2.0

3.0

3.1

INTRODUCTION

On behalf of Thrifty Oil Co. (Thrifty), GeoHydrologic Consultants, Inc. (GHC) has
prepared this workplan to fulfill the requirements of the San Diego Department of
Environmental Health (DEH), which required Thrifty to prepare a corrective action plan
for Thrifty Station No. 116 (ARCO #9575), located at 1551 Rosecrans Street, San Diego,
California (“the Site”; Figure 1). The requirements for this work were set forth in a letter
from the San Diego Department of Environmental Health (DEH) to Thrifty dated October
19, 2004. The purpose of this action plan is to provide a clear picture of the existing
residual petroleum hydrocarbon affected soil and groundwater beneath the Site and to
evaluate the degree of risk to the Site and surrounding area.

SITE DESCRIPTION

Thrifty Station No. 116 is presently operated as a gasoline service station facility, and is
located at the northeast corner of the intersection of Rosecrans Street and Ingelow Street
in San Diego, California (Figure 1 and Figure 3). ARCO Products leased the Site on
May 21, 1997 and currently operates the facility. The Site consists of underground
storage tanks (USTs), a dispenser island and a cashiers booth and is owned by Thrifty Oil
Co. The surrounding land use is a mixture of commercial and residential properties with a
marina located approximately 750 feet south of the Site (Figure 2).

According to Telluris, Inc., as previously reported in May 17, 2001, the underground
utility lines close to the Site consist of water, sewer, and storm drain at depths of three to
five feet and five feet below ground surface (bgs), respectively. Other noted underground
utilities include natural gas lines and electrical lines that are reportedly at typical depths
of 1.5 feet bgs. Copies of previously submitted maps of buried utilities are included in
Appendix A.

SITE CHARACTERIZATION DATA

Geology /Hydrogeology

Based on previous site investigations, the lithology beneath the Site from ground surface
to approximately 21 to 23 feet bgs consists of unconsolidated clay, silty clay, clayey silt,
silty sands. These predominantly fine grained soils are underlain by sand to the maximum
depth of the investigations (25 feet bgs). These soils are believed to be part of the Bay
Point Formation that is of Pleistocene age. The Site is in the Point Loma Hydrologic Area
of the Pueblo San Diego Hydrologic Unit. According to the basin plan published by the
Regional Water Quality Control Board, San Diego Region (RWQCB), the groundwater
in the hydrologic area has no beneficial uses.
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The depths to groundwater under the Site on May 19, 2004 ranged from approximately
4.40 feet bgs to 8.95 feet bgs. The groundwater occurs in fine-grained silty/clayey sands
with low permeability and may be semi-confined to confined under the Site.
Groundwater may even occur in separate water-bearing zones. According to the May 19,
2004 data, groundwater flow appears to be easterly with an approximate gradient of
0.008 feet/foot (Figure 6).

As previously reported by Telluris, Inc., in May 17, 2001, Gary Gilbreath with the
California Department of Water Resources was contacted on March 21, 2001 to inquire
about groundwater production wells within a one-mile radius of the Site. Mr. Gilbreath
reportedly indicated that the Site was located within Township 17 South, Range 13 West,
Section 6 and that he did not identify any groundwater production wells in this section.

Geologic cross sections are noted on Figure 3 and included as Figures 4A and 4B.

3.2 Previous Site Assessments

On June 18, 1997, SECOR International, Inc. (SECOR) supervised the advancement of
five soil borings (TDD-1 through TDD-5) at the Site. Borings TDD-1 through TDD-5
were terminated at approximate depths of 25, 20, 15, and 25 feet bgs, respectively.
Thirteen soil samples were analyzed for total petroleum hydrocarbons as gasoline
(TPHg); benzene, toluene, ethylbenzene, and xylenes (BTEX); and methyl tert-butyl
ether (MTBE). In addition to the soil borings, 15 soil samples (D-1 through D-8 and D-10
through D-16) were collected from beneath the product dispensers. The TPHg
concentrations ranged from below the laboratory detection limit to 12,000 milligrams per
kilogram (mg/kg), and benzene concentrations ranged from below the laboratory
detection limit to 240 mg/kg. The highest TPHg and benzene concentrations were
detected in the soil sample collected from boring TDD-3 at a depth of approximately two
feet bgs. Boring TDD-3 was located at the southern end of the western dispenser island.
The MTBE concentrations for the soil samples analyzed were below the laboratory
method detection limit (MDL). Two of the borings (TDD-1 and TDD-5) were
subsequently converted to two-inch diameter groundwater monitoring wells. Wells TDD-
1 and TDD-5 were sampled and gauged on June 23, 1997 and reported to have static
depths to water of 7.98 and 6.14 feet bgs, respectively. TPHg concentrations of the
groundwater samples collected from these wells were reportedly 320 micrograms per liter
(ug/L) and 1,100 pg/L, benzene concentrations were 6.4 pg/L and 130 pg/L, and MTBE
concentrations were below the MDL and 20 pg/L, respectively. TDD-5 was subsequently
abandoned following completion of this investigation. The information was reported in
SECOR’s Baselining Subsurface Investigation Report dated December 18, 1997.

On August 28, 1998, Environmental Equalizers, Inc. (EEI) supervised the advancement
of three 25-foot soil borings (MW-1 through MW-3). Twenty-three soil samples were
collected from borings MW-1 through MW-3. The TPHg, benzene, and MTBE
concentrations ranged from below the laboratory MDL to 1,300 mg/kg, below the
laboratory MDL to 1.7 mg/kg, and below the laboratory MDL to 0.59 mg/kg,
respectively. The borings were subsequently converted to two-inch diameter groundwater
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monitoring wells. Wells MW-1 through MW-3 and existing well TDD-1 were gauged
and sampled on September 22, 1998. The inferred groundwater flow direction was to the
east. The analytical results for the groundwater samples indicated TPHg concentrations
ranging from 1,700 ug/L to 9,800 ug/L, benzene concentrations ranging from 190 pg/L
to 1,500 pg/L, and MTBE concentrations ranging from 170 pg/L to 8,400 pg/L (5,500
ng/L as confirmed by EPA Method 8260B). The well installation and sampling activities
were reported in EEI’s Site Assessment Letter Report dated October 22, 1998.

On March 23, 2000, Telluris, Inc. observed the advancement of three soil borings (MW-4
through MW-6). Each boring was converted to a two-inch diameter groundwater
monitoring well ranging in depth from 20 to 25 feet bgs. The only sample which revealed
benzene (0.0842 mg/kg) and MTBE (0.0266 mg/kg) concentrations was the five foot soil
sample from MW-4. On March 27, 2000, the three new monitoring wells were gauged
and sampled and the groundwater samples were found to contain TPHg concentrations
ranging from below the Jaboratory MDL to 517 pg/L, benzene concentrations ranging
from below the laboratory MDL to 63.5 ug/L, and MTBE concentrations ranging from
below the laboratory MDL to 170 pg/L. This well installation and sampling activities
were reported in Telluris, Inc’s Site Assessment Report dated June 28, 2000.

On March 7, 2001, Telluris, Inc. observed the advancement of one soil boring (MW-7).
The boring was converted to a two-inch diameter groundwater monitoring well to a depth
of 20 feet bgs. The highest TPHg concentrations were detected in the soil sample
collected from this boring at a depth of 10 feet bgs. The TPHg, benzene, and MTBE
concentrations detected in this sample were 873 mg/kg, 2.17 mg/kg, and below the
laboratory MDL, respectively. The groundwater sample collected from MW-7 revealed
TPHg, benzene, and MTBE concentrations of 3,130 pg/L, 120 pg/L, and below the
laboratory MDL. This well installation and sampling activities were reported in Telluris,
Inc’s Site Assessment Report dated May 17, 2001.

Quarterly groundwater monitoring has been conducted at the Site from September 1998
until June 2000 at which time groundwater monitoring was performed on a semi-annual
basis starting in November 2000 until May 2004, which was the last groundwater
monitoring event conducted at the Site.

Boring and well locations are noted in Figure 3. The historic soil sample analytical
results for the Site are summarized in Table 1. Historic groundwater sample analytical
results are summarized in Tables 2A and 2B. Historic well completion details are
summarized in Table 3. The distribution of maximum soil concentrations for TPHg,
benzene, and MTBE for the historic soil data are depicted in Figures 5A, 5B, and 5C,
respectively. The groundwater elevation contour map and the distribution of TPHg,
benzene, and MTBE as groundwater for the May 19, 2004 sampling event are included in
Figures 6, 7A, 7B, and 7C, respectively.
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3.3

3.4

Previous Remediation Activities

In December 1997, four USTs were removed from the Site and replaced with two 20,000-
gallon double-walled USTs. Free product was detected on the groundwater within the
UST excavation during the tank removal activities. Approximately 9,600 gallons of free
product and groundwater were transported by vacuum truck to DeMenno-Kerdoon,
located in Compton, California. The remainder of the groundwater was treated onsite and
discharged under permit to the sewer. Approximately 1,397 tons of hydrocarbon
impacted soil were removed from the Site and transported to the Soil Wash Technology
facility in San Diego, California and to the American Remedial Technologies facility in
Lynwood, California. In conjunction with the tank removal, SECOR collected six soil
samples from beneath the product piping. The analytical results of the soil samples
indicated TPHg and benzene concentrations ranging from 2,300 mg/kg to 25,000 mg/kg
and from 5.5 mg/kg to 370 mg/kg, respectively. The soil samples were not analyzed for
MTBE. Soil samples were not collected from beneath the USTs because of the shallow
groundwater conditions (approximately eight feet bgs) and the presence of free product
within the UST excavation. The results of this work were reported in SECOR’s
Underground Storage Tank Removal Report dated October 8, 1998.

Previous Soil Vapor and Upward Vapor Migration Report

On July 20, 2004, H&P Mobile Geochemistry (H&P) conducted a soil vapor and upward
vapor migration survey for the Site. Soil vapor samples were collected at 2-foot depths at
five locations (SV1-2 through SV5-2, Figure 3A) and one duplicate sample was also
collected (SV5-2 dupe). Soil vapor samples were analyzed by H&P for the single ring
aromatic hydrocarbons (BTEX) using EPA Method 8260, with special emphasis on
benzene, since the acceptable levels for this compound are several orders of magnitude
lower than the other single-ring aromatic hydrocarbons.

The results for the five samples and the duplicate indicated that benzene was the only
analyte detected above the laboratory method reporting limit. Benzene concentrations
were detected in SV1-2, SV3-2, SV4-2, SV5-2, and SV5-2dupe at concentrations of 0.1
ng/L, 0.2 pg/L, 0.1 png/L, 0.1 pg/L, and 0.2 pg/L.

Calculations of the upward migration risk were performed by H&P using the worst-case
scenario of the highest detected benzene concentration of 0.2 pg/L. The calculated risk
using these worst-case values was reported to be 9.4 e-9 for a commercial setting and 1.1
e-7 for a residential setting, with the generally accepted risk value being 1.0 e-6. Risk
calculations were not performed for other aromatic compounds since they were not
detected above the laboratory reporting limit and acceptable risk levels are much higher
than benzene.

Hé&P concluded that the survey did not show any evidence of significant levels of
subsurface contamination by BTEX and that the upward migration risk calculations pass
acceptable levels by factors of approximately 10 to 100 times for residential and
commercial scenarios respectively, based on using the highest detected benzene
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4.0

concentrations. Therefore, H&P concluded that there did not appear to be any threat to
human health by this risk pathway. A copy of the complete H&P Mobile Geochemistry
Soil Vapor & Upward Migration Report, dated August 2, 2004 is included as Appendix

B.

SITE CONCEPTUAL MODEL

This Site Conceptual Model is based on the information contained in this report and past
reports submitted for the Site. As additional information is obtained from the Site, the

Site Conceptual Model may be updated appropriately. The current Site Conceptual Model
is as follows:

>

Soil beneath the Site consists of heterogeneous sediments including alternating layers
of silty sand, clayey sand, clay, and sand. Soil beneath the water table is
predominantly silty sand and clayey sand (Figures 4A and 4B).

The depths to groundwater under the Site on May 19, 2004 ranged from
approximately 4.40 feet bgs to 8.95 feet bgs. The groundwater occurs in fine-grained
silty/clayey sands with low permeability and may be semi-confined to confined under
the Site. Groundwater may even occur in separate water-bearing zones. According to
the May, 2004 data, groundwater flow appears to be easterly with an approximate
gradient of 0.008 feet/foot. Based on this gradient, an estimated hydraulic
conductivity of a fine sand of 2.5 m/day (Todd, 1980) and an assumed porosity of 43
percent for fine sand (Todd, 1980), the groundwater velocity beneath the Site is
calculated to be approximately 0.0465 meters per day or 16.98 meters per year.

The majority of the hydrocarbon-affected soil is localized primarily in the southeast
portion of the Site in the area of the former USTs (Figures 5SA through 5C).

The main contaminants of concern at the Site are benzene and MTBE, because of the
toxicity of benzene and the solubility and taste threshold associated with MTBE. The
main potential exposure pathway appears to be through ingestion of groundwater that
has been impacted by these fuel constituents, however, according to the RWQCB,
groundwater within this hydrologic unit has no designated beneficial uses. Under
typical subsurface conditions, benzene will naturally attenuate through volatilization,
dispersion, and biodegradation to plume lengths of less than 150 to 200 feet. Based
on historical data for the Site, it appears that the benzene plume and MTBE plumes
have been stable and/or shrinking as a result of natural attenuation. The maximum
benzene concentration detected at the Site in groundwater in May of 2004 was 73
pg/L in MW-2, with the maximum MTBE concentration detected in the groundwater
sample from MW-3 at a concentration of 3,520 pg/L. Graphs of the historic benzene
and MTBE concentrations over time per well are included in Appendix C.

The estimated mass of benzene under the Site was calculated using the available data
for the Site including Figure 5B for soil and Figure 7B for groundwater. Using these
distribution maps and average concentrations, the mass of benzene in soil was
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estimated to be approximately 1.83 pounds or 0.83 kg and the mass of benzene in
groundwater in May of 2004 was estimated to be 0.29 pounds or 0.13 kg, for a total

mass of benzene in soil and groundwater estimated at approximately 2.12 pounds or
0.96 kg.

» The estimated mass of MTBE under the Site was calculated using the available data
for the Site including Figure 5C for soil and Figure 7C for groundwater. Using these
distribution maps and average concentrations, the mass of MTBE in soil was
estimated to be approximately 0.31 pounds or 0.14 kg and the mass of MTBE in
groundwater in May of 2004 was estimated to be 14.82 pounds or 6.72 kg, for a total

mass of MTBE in soil and groundwater estimated at approximately 15.13 pounds or
6.86 kg.

5.0 NATURAL ATTENUATION EVALUATION

The natural attenuation rate was estimated using BIOSCREEN Natural Attenuation
Decision Support System. BIOSCREEN is an easy to use screening model that simulates
remediation through natural attenuation (RNA) of dissolved hydrocarbons at petroleum
release sites. The software, programmed in Microsoft Excel spreadsheet environment and
based on the Domenico analytical solute transport model, has the ability to simulate
advection, dispersion, adsorption, and aerobic decay as well as anaerobic reactions that
have been shown to be the dominant biodegradation process at many petroleum release
sites. BIOSCREEN includes three different model types:

» solute transport without decay

> solute transport with biodegradation modeled as a first-order decay process
(simple, lumped-parameter approach)

> solute transport with biodegradation modeled as an “instantaneous” biodegradation
reaction (approach used by BIOPLUME models)

In our case all three models types would be applicable for the Site, although the solute
transport without decay model will be used as a worst-case scenario. Based on the actual
observed groundwater conditions at the Site, the solute transport first-order decay model
appears to be most representative of actual Site conditions, including plume sizes and
concentrations for benzene and MTBE. Natural attenuation analytical results were not
present for the Site, Therefore the median model reported values were used for input
parameters in the “Instantaneous” Biodegradation Reaction.

The model is designed to simulate biodegradation by both aerobic and anaerobic
reactions. It was developed for the Air Force Center for Environmental Excellence
(AFCEE) Technology Transfer Division at Brooks Air Force Base by Groundwater
Services, Inc., of Houston, Texas.

BIOSCREEN attempts to answer the two fundamental questions regarding RNA:
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» How far will the dissolved contaminant plume extend if no engineered controls
or further source reduction measures are implemented?

> How long will the plume persist until natural attenuation processes cause it
to dissipate?

BIOSCREEN has the following limitations:
» As an analytical model, BIOSCREEN assumes simple groundwater flow conditions.

» Asascreening tool, BIOSCREEN only approximates more complicated processes
that occur in the field.

Site-specific data for both releases was entered into BIOSCREEN to determine the
degree of RNA. Site-specific data such as hydraulic conductivity (2.5 meters per day) and
porosity (0.43) were based on text book values for fine grained sand as observed at the
Site (Todd 1980). The Site-specific groundwater gradient, which was obtained from the
latest quarterly sampling event (0.008 ft/ft) was used and the model length was set at
1,000 feet. Input parameters such as the estimated plume length and the concentrations of
benzene and MTBE were also based on the actual Site data collected in May 2004. The
estimated source mass of benzene and MTBE for the model run was set at the estimated
mass of benzene (0.96 kg) and MTBE (6.86 kg) calculated for soil and groundwater
plumes at the Site which is included in the previous section, and it was conservatively
assumed that all of this mass would be an available source for groundwater
contamination. The partitioning coefficient for benzene (38 L/KG) was obtained from
ASTM 1995 published values and MTBE (12.59 L/KG) was obtained from the American
Petroleum Institute’s Strategies for Characterizing Subsurface Releases of Gasoline
Containing MTBE (Regulatory and Scientific Affairs Publication Number 4699, dated
February 2000). The fraction of organic carbon used (0.0025) was the mean
concentration for site soils in the Los Angeles area as reported by the RWQCRB in their
Interim Site Assessment & Cleanup Guidebook dated May 1996, which falls within the
middle of typical published values (0.0002 to 0.02). Input parameters for the
instantaneous reaction model were set at the median values reported in the BIOSCREEN
documentation. However, these runs are not reported in the following section since the no
degradation and 1* order decay models appear to be more realistic with respect to
observed Site conditions.

The input parameters and model results for benzene RNA for years 1 through 118 are
included in Appendix D. As demonstrated by the output included in Appendix D, the
benzene contaminant plume with no degradation and the 1** order decay model at the
source area are at 0.001 mg/L at year 90, with the source area benzene concentrations
below 0.001 mg/L at year 109. At year 118, all concentrations within 1,000 feet of the
source are below 0.001 mg/L.

The input parameters and model results for MTBE RNA for years 1 through 52 are
included in Appendix E. As demonstrated by the output included in Appendix E, the
MTBE contaminant plume in the source area with no degradation and the 1* order decay
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6.0

6.1

model both fall below the maximum contaminant level of 0.013 mg/L for MTBE between
year 21 and 22, are at 0.001 mg/L at year 34, with source area MTBE concentrations
below 0.001 mg/L at year 35. At year 52, all concentrations within 1,000 feet of the
source are below 0.001 mg/L.

RISK EVALUATION

The risks to human health and the environment from petroleum hydrocarbons, especially
BTEX and MTBE, were evaluated from the current data obtained from the Site.

Based on this data, the following observations have been made:

e There are relatively low concentrations of benzene and MTBE in soil and
groundwater beneath the Site;

e There is arelatively low estimated mass of benzene (2.12 pounds) and MTBE
(14.82 pounds) in soil and groundwater beneath the Site;

¢ According to the RWQCB, the groundwater beneath the Site does not have a
designated beneficial use;

e According to the California Department of Water Resources, there are no
identified groundwater production wells within the Site area;

e There is no free product at the Site;
e There is no impact to surface water;
¢ The soil gas survey demonstrated no health risk from soil vapors;

e Natural attenuation of benzene and MTBE (BIOSCREEN model runs included in
this report) at the Site has been demonstrated at the Site.

Conclusions and Recommendations

The Site has no free product, no potential groundwater use, no impact to surface water,
and no health risk from soil vapor. Therefore, based on the risk evaluation presented in
this report, GHC has concluded that the Site does not appear to present a risk to human
health or the environment, and no cleanup is needed.

Therefore, once the corrective action plan is approved, GHC also recommends
abandonment of the existing monitoring wells at the Site in accordance with the County
of San Diego well abandonment standards including obtaining proper well abandonment
permits.
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TABLE 1
HISTORIC SOIL SAMPLE LABORATORY ANALYTICAL RESULTS
THRIFTY OIL STATION #116 - SAN DIEGO, CA ‘

GHC 1223
SAMPLE DATE ANALYTICAL PARAMETERS
1D SAMPLE TPHg Benzene Toluene Ethylbenzene Xylenes MTBE
(mg/kg) (mg/kg) (mglkg) {mgrkg) (mgrkg) (mafkg)
D1 06/18/97 <10 <0.050 <0.050 <0.050 <0.15 <1.0
D2 06/18/97 <10 <0.050 <0.050 <0.050 <0.15 <1.0
D3 06/18/97 <10 <0.050 <0.050 <0.050 <0.15 <1.0
D4 06/18/97 1,800 <0.30 38 25 220 <1.0
D5 06/18/97 <10 <0.050 <0.050 <0.050 <0.18 <1.0
D6 06/18/97 <10’ <0.050 <0.050 <0.050 <0.15 <1.0
D7 06/18/97 <10 <0.050 <0.050 <0.050 <0.15 <1.0
D8 06/18/97 1,000 <0.15 46 26 160 <6.0
D10 06/18/97 17 <0.050 <0.050 <0.050 <0.15 <1.0
D11 06/18/97 <10 <0.050 <0.050 <0.050 <0.15 <1.0
D12 06/18/97 <10 <0.050 <0.050 <0.050 <0.15 <1.0
D13 06/18/97 1,000 0.31 23 7.0 240 <6.0
D14 06/18/97 <10 <0.050 <0.050 <0.050 <0.15 <1.0
D15 06/18/97 22 <0.050 <0.050 <0.050 0.34 <1.0
D16 06/18/97 <10 <0.050 <0.050 <0.050 <0.15 <1.0
TDD-1-10 06/18/97 <10 <0.050 <0.050 <0.050 <0.15 <1.0
TTD-1-25 06/18/97 <10 <0.050 <0.050 <0.050 <0.15 <1.0
TDD-2/Comp 06/18/97 <10 <0.050 <Q.050 <0.050 <0.15 <1.0
TTD-2-10 06/18/87 39 0.99 3.1 0.97 6.4 <5.0
TDD-2-20 06/18/97 <10 <0.050 <0.050 <0.050 <0.15 <1.0
TDD-3/Comp 2' | 06/18/97 12,000 240 1,600 340 2,200 <1.0
TDD-3-10 06/18/97 <10 <0.050 <0.050 <0.050 <0.15 <1.0
TDD-3-15 06/18/97 <10 <0.050 <0.050 <0.050 <0.15 <1.0
TDD-4/Comp 2' | 06/18/97 5.9 <0.050 0.23 0.064 0.81 <1.0
TDD-4-10 06/18/97 <10 <0.050 <0.050 <0.050 <0.15 <1.0
TDD-5/Comp 06/18/97 4.6 0.078 0.056 0.2 0.8 <1.0
TDD-5-5 06/18/97 420 1.4 14 9.5 56 <5.0
TDD-5-25 06/18/97 <10 <0.050 <0.050 <0.050 <0.15 <1.0
PL1-2 12/12/197 6,200 20 49 83 580 NA
PL2-1'3" 12/12/97 5,800 17 75 68 490 NA
PL3-3 12/12/87 25,000 370 1,800 630 3,100 NA
PL4-2.5 12/12/97 3,500 5.5 72 69 450 NA
PL5-2.5 12/12197 3,400 1" 0.85 56 380 NA
PL6-2'8" 12/12/97 2,300 7.6 55 35 170 NA
MW1-5 08/28/98 <1.0 <0.005 <0.005 <0.005 <0.01 <0.02
MW1-6.5 08/28/98 70 <0.03 0.33 0.71 5.3 <0.50
MW1-8.5 08/28/98 4.5 <0.005 <(0.005 0.039 0.36 <0.02
MW1-10 08/28/98 <1.0 <(.005 <(.005 <0.005 <0.01 <0.02
MW1-11.5 08/28/98 <1.0 <0.005 <0.005 <0.005 <Q.01 <0.02
MW1-13.5 08/28/98 <1.0 <(0.005 <0.005 <0.005 <0.01 <(.02
MW1-15 08/28/98 <1.0 <(0.005 <0.005 <0.005 <(.01 <0.02
MW1-16.5 08/28/98 <1.0 <0.005 <0.005 <0.005 <0.01 <0.02
MW1-18.5 08/28/98 <1.0 <0.005 <0.005 <(.005 <0.01 <0.02
MW1-25 08/28/98 <1.0 <(0.005 <0.005 <0.005 <0.01 <(0.02




TABLE 1

HISTORIC SOIL SAMPLE LABORATORY ANALYTICAL RESULTS
THRIFTY OIL STATION #116 - SAN DIEGO, CA

GHC 1223
SAMPLE DATE ANALYTICAL PARAMETERS
iD SAMPLE TPHg Benzene Toluene Ethylbenzene Xylenes MTBE
(mg/kg) (mgfkg) (ma/kg) (mgikg) (mafkg) (mglkg)
MW2-5 08/28/98 1,300 1.7 53 38 230 0.59
MW2-6.5 08/28/98 <1.0 <0.005 <0.005 <0.005 <0.01 <0.02
MW2-8.5 08/28/98 <1.0 <0.005 <0.005 <0.005 <0.01 <0.02
MW2-13 08/28/98 <1.0 <0.005 <0.005 <0.005 <0.01 <0.02
MW2-20 08/28/98 <1.0 <0.005 <0.005 <0.005 <0.01 <0.02
MW2-25 08/28/98 <1.0 <0.005 <0.005 <0.005 <0.01 <0.02
MW3-5 08/28/98 330 <0.03 2.6 4.0 26 <0.50
MW3-6.5 08/28/98 1.9 <0.005 <0.005 <0.005 0.011 <0.02
MW3-8.5 08/28/98 <1.0 <0.005 <0.005 <0.005 <0.01 0.044
MW3-13 08/28/98 <10 <0.005 <0.005 <0.005 <0.01 0.28
MW3-20 08/28/98 <1.0 <0.005 <0.005 <0.005 <0.01 <0.02
MW3-25 08/28/98 <1.0 <0.005 <0.005 <0.005 <0.01 <0.02
MWwW4-5 03/23/00 <1.0 0.0842 0.0697 <0.01 <0.02 0.0266
MW4-10 03/23/00 <1.0 <0.01 0.0128 <0.01 <0.02 <0.01
MW4-15 03/23/00 <1.0 <0.01 <0.01 <0.01 <0.02 <0.01
MW5-5 03/23/00 <1.0- <0.01 <0.01 <0.01 <0.02 <0.01
MWS-10 03/23/C0 <1.0 <0.01 <0Q.01 <0.01 <0.02 <0.01
MW6-5 03/23/00 <1.0 <0.01 <0.01 <0.01 <0.02 <0.01
MW7D-3 03/07/04 290 <0.50 <0.50 <0.50 1.02 <0.50
MW7D-5 03/07/04 444 <0.50 <0.50 0.508 2.18 <0.50
MwW7D-7 03/07/04 <5.0 <0.50 <0.50 <0.50 <0.50 <0.50
MW7D-9 Q3/07/04 <5.0 <0.50 <0.50 <0.50 <0.50 <0.50
MW7D-10 03/07/04 873 217 21.4 15.8 92.8 <0.50
MW7D-15 03/07/04 <5.0 <0.50 0.751 0.53 3.22 <0.50
MW7D-20 03/07/04 <5.0 <0.50 <0.50 <0.50 <0.50 0.198
NOTES:
ND = Non-detectable Analysis for these analytes not conducted during this period
TPHg = Total petroleum hydrocarbons expressed as gasoline

W
<

ok 9t

NA

Less than the laboratory detection limit
Sample analysis performed outside of the holding period
Sample not analyzed
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GHC_1223

OXYGENATES DATA IN GROUNDWATER
THRIFTY OIL STATION # 116, SAN DIEGO, CA.

TABLE 2B

GHC 1223
7 : ANALYTICAL PARAMETERS " *
o . Dicisopropyf Ether |- Ethyl-Tert-Butyl Ether | Tert-Amy! Meth:
CDATESS | (DIPE) C(ETBE). TAl
SAMPLED - - [ uglLy gy
MONITORING WELL ¥ MIW:1- v L
11/02/00 <0.5 <0.7 <20
05/15/01 14 <0.7 <10
11/13/01 <0.5 <07 <10
05/22/02 <0.5 <0.7 <10
11/12/02 12 <0.12 <10
05/13/03 <0.29 <0.17 <10
11/11/03 <0.29 <0.17 <10
05/19/04 <0.29 <0.17 <10
MONITORING WELL #MW-.
11/02/00
05/15/01
11/13/01 <7.0 20 386
05/22/02 <25 <35 <25 <500
11/12/02 21 <12 <16 421
05/13/03 <145 <85 <14 <500
11/11/03 <29 <17 <28 <1,000
05/19/04 <14.5 <85 <14 <500
MONITORING WEL
11/02/00 <0.5 4.5 <0.5 67
05/15/01 10 <0.7 45 334
11/13/01 <25 <35 <25 718
05/22/02 <12.5 <175 <125 2,160
11/12/02 <20 <12 24 835
05/13/03 <29 <17 31 334
11/11/03 <14.5 <g§.5 <14 <500
05/19/04 <29 <1.7 16 <100
MONITORING WELL # MW-4: ,
11/02/00 <0.5 <07 <0.5 <20
05/15/01 <0.5 <0.7 <05 <10
11/13/01 <0.5 <0.7 <05 <10
05/22/02 <0.5 <0.7 <0.5 46
V1/12/02 <02 <0.12 <0.16 2
05/13/03 <029 <0.17 <0.28 <10
(1/11/03 <029 <0.17 <0.28 <10
05/19/04 <029 <0.17 <0.28 13
MONITORING WELL $MW-5
11/02/00 <05 <07 <0.5 <20
NS/15/01 <05 <07 <0.5 <10
11/13/01 <05 <0.7 <0.5 <10
015/22102 <0.5 0.7 <0.5 <10
1712102 0.2 <0.12 <0.16 <10
0513103 <029 “0.17 =0.28 <10
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GHC_1223

OXYGENATES DATA IN GROUNDWATER
THRIFTY OIL STATION # 116, SAN DIEGO, CA.

TABLE 2B

GHC 1223

ANALYTICAL PARAMETERS, & 700

- Dicisopropy! Ether

Ethyl-Tert-Buty} Ether

SUDATE oo ©L (DIPE)Y - (ETBE}.

. SAMPLED S (ug/ly (ug/L) -
111103 <0.29 <0.17 <0.28 <10
05/19/04 <0.29 <0.17 <0.28 <10
MONITORING WELL MW-6.. - i D E
11/02/00 <0.5 <0.7 <0.5 <20
05/15/01 <0.5 <0.7 <0.5 <10
11/13/01 <0.5 <0.7 <0.5 <10
05/22/02 <0.5 <0.7 <0.5 <10
11/12/02 <02 <0.12 <0.16 <10
05/13/03 <0.29 <0.17 <0.28 <10
11/11/03 <0.29 <0.17 <0.28 <10
05/19/04 <0.29 <0.17 <028 <10

" 05/15/01

<0.7 <0.5 52
11/13/01 <5.0 <7.0 <5.0 144
05/22/02 <5.0 <7.0 <5.0 226
11/12/02 29 <0.12 16 565
05/13/03 <2.9 <1.7 13 <100
11/11/03 <2.9 <1.7 <2.8 <100
05/19/04 <2.9 <1.7 14 305
MONITORING WELL #
11/02/00 <0.7
05/15/01 <0.5 <0.7 <0.5 <10
11/13/01 <0.5 <0.7 1.6 15
05/22/02 <0.5 <0.7 <0.5 105
11/12/02 <0.2 <0.12 <0.16 17
05/13/03 23 <0.17 <0.28 <10
H1/11/03 <0.29 <0.17 <0.28 <10
05/19/04 <0.29 <0.17 <0.28 <10
NOTE: DIPE, ETBE, TAME. TBA analyzed by EPA Method 82608
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TABLE 3

WELL COMPLETION DETAILS
THRIFTY OIL STATION #116 - SAN DIEGO, CA

GHC 1223
Well ID Date Total Depth C_:asmg Screen Interval | TOC Elevation *
Constructed Diameter
TDD-1 06/18/97 25.5 1t 2 -inch 7-25ft 8.82
MW-1 08/28/98 25 ft 2 -inch 10-25 ft 9.58
MW-2 08/28/98 245 ft 2 -inch 10-24.5 ft 711
MW-3 08/28/98 24 ft 2 -inch 10-24 ft 7.72
MW-4 03/23/00 25 ft 2 -inch 10-25 ft 10.746
MW-5 03/23/00 23 ft 2 -inch 7-22 ft 7.954
MW-6 03/23/00 20 ft 2 -inch 5-20 ft 6.121
MW-7 03/07/01 2151 2 -inch 5-20 ft NS
NOTES:

TOC * Top of Casing feet above mean sea level

NS Not surveyed
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Buried Utility Maps for the Site
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APPENDIX B

H&P Mobile Geochemistry Soil Vapor &
Upward Migration Report



THRIFTY OIL CO.

September 2, 2004

Mr. David Felix

Site Assessment and Mitigation Program
Department of Environmental Health
County of San Diego

P.O. Box 129261

San Diego, CA 92112-9261

Re:

Subject: Soil Vapor and Upward Vapor Migration Report

Thrifty Oil Co. Station #116

1551 Rosecrans Street

San Diego, California 4
CSDDEH SAM ID No. H14829-002
Global ID No. T0607302341

- Dear Mr. Felix:

Enclosed please find the Soil Vapor and Upward Vapor Migration Report, dated August 2, 2004,
prepared by H & P Mobile Geochemistry for Thrifty 0il Co.(Thrifty) Station #116 located at 1551
Rosecrans Street in San Diego, California. The subject report was required by the SDDEH-SAM in
its letter dated June 8, 2004, and the activities were performed in accordance with requirements

specified in the June 8, 2004 letter.

If you should have any questions or comments regarding this transmittal, please contact Larry

Higinbotham or myself at (562) 921-3531.

Sincerely,

Churis Panaitescu,
General Manager
Environmental Affairs

CcC.

- BP/ARCO Products Company

File

HO)

13116 Imperial Highway, Santa Fe Springs, CA 90670 = (562) 921-3581

0-49676



© MOBLE g« GEQCHEMISTRY

August 2, 2004

Thrifty Oil Co.

13116 Imperial Highway _ | y& .

Santa Fe Springs, CA 90670 F%ﬂ (ggkaoa_ ;=
W Don ¥ b 8 % ?.

SUBJECT: SOIL VAPOR & UPWARD VAPOR MIGRATION REPORT — ENVIRONMENTAL
Thrifty #116, 1551 Rosecrans, San Diego, CA i

H&P Mobile Geochemistry Project # TH072004-L5

Mr. Higinbotham:

Please find enclosed this data report, data tables, and upward vapor migration risk assessment
calculations for the soil vapor survey conducted at the above referenced location. H&P Mobile
Geochemistry performed this survey on July 20, 2004 under contract to Thrifty Oil Co.

Project Objective

The subject site consisted of an active gasoline service station. The purpose of the soil vapor
survey was to assess the risk to human health due to the upward migration of potentiaily hazardous
volatile compounds through the vadose as required by DEH in a letter dated June 8, 2004. The
active soil vapor method was used for this assessment since the technique offers the best technical
approach for determining this potential risk pathway.

Project Summary

Soil vapor samples were collected by H&P personnel and analyzed on-site in H&P’s state certified
mobile laboratory. Sample collection and analysis followed the guidelines described in the San
Diego County SA/M manual, with the addition of a tracer/leak gas to ensure air was not introduced
by leaks in the sampling system or breakthrough from the surface. Samples were collected at
2-foot depths at five locations, SV1-SV5, on the site suggested by DEH personnel (Figure 1),
including one duplicate. The sampling locations were chosen to give a reasonable representation of
the soil vapor under the footprint of the building, with the goal of providing an average estimate of
the upward vapor migration risk into the existing building. '

Soil vapor samples were analyzed by H&P for the four single-ring aromatic hydrocarbons (BTEX)
by EPA method 8260, with special emphasis on benzene, since the acceptable levels for this »
compound are several orders of magnitude lower than the other single-ring aromatic hydrocarbouns:

Resuits

The results for all of the samples are summarized in the enclosed laboratory report and;'éﬁain—of—
custody documentation. Values are in units of ug/l-vapor. The detected values were at or below

0.2 ug/L at all five sampling locations at the 2-foot depths.
432 North Cedros Avenue, Solana Beach, California 92075 r 858793.0401 — Fax 858 793.0404

148 South Vinewood Street, Escondido, California 92029 | 760 735.3208 — Fax 760 735.2469
2373 208th Street, Suite F-1, Torrance, California 90501 | 310 782.9929 — Fax 310 782.2798
www.HapdPmg.com r 1-800-834-9888
|

i
{
i



MOBIL GEOCHEMISTRY

I I : Higinbotham

August 2, 2004
Page 2

Calculation of the upward migration risk was performed using the worst-case scenario (i.e., usmg
the highest reported benzene value of 0.2 ug/L). The calculated risk using these worst-case values
is 9.4 e-9 for a commercial setting and 1.1 e-7 for a residential setting. Both scenarios pass
acceptable levels by approximately 200 and 10 times, respectively. The calculations for both
scenarios are summarized in the attached pages.

Risk calculations were not performed for the other aromatic compounds since all measurements
* were below detection levels and acceptable risk levels are much higher than benzene.

Summary & Recommendations

The data collected in this survey do not show any evidence of significant levels of subsurface
contamination by the single ring aromatic hydrocarbons (BTEX). Upward vapor migration risk
calculations pass acceptable levels by factors of approximately 10 to 200 times for residential and
commercial scenarios, respectively, based upon using the highest detected levels. Hence, there
does not appear to be any threat to human health by this risk pathway.

H&P Mobile Geochemistry appreciates the opportunity to provide soil vapor services on this

project. If you have any questions relating to this data or report, please do not hesitate to contact
us.

Sincerely,

g Y

Dr. Blayne Hartman
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SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODE  Page 1-2
Input Data

Yertion: Howermber 1983

C11 berzene E11 dichiorometivane (mathylene chiorida)
C12 benzo(a)pyrene E12 ethylbenzene
C13 carbon tetrachlonde E13 naphthalene
C14 chiorobenzene E14 methyl teriary buty} ether (MTBE)
C15 chiomethane (ethyi chioride) £15 tetrachioroettrene (PCE)
C16 chioromethane (methyl chioride) E16 toluene
C1T 1.2-dichiorobenzene E17 1,1,3-trichioroethane
C18 1,3-dichlorobenzena E18 1,1.2-tichioroethane
C19 1,4-dichiorobenzene E18 tichloroethene (TCE)
C20 1,1-dichioroethene (1,1-DCE) £20 tnchioromethane (chloroform)
C21 trans-1,2-dichloroethene £21 vinyl chionde
C22 1,1-dichioroethane (1,1-DCA) E22 xyleno
C23 1 2-dichioroethane (1,2-DCA)
Chemical Misture (# 3pp) = Sa iR
C27 Gasoine E27 Fuel Oit
C28 Kerosene E28 Waste Qi
C29 Diasel
EW&MWMMM&MWNMM.
SITE CIFIC INFORMATION Site-Specific| Value Used
Mote fraction dimensioniess MF 0.0000
Tampecatire K T 293
Warter concantration (chesmical)  ugh C.
Soll i ' makg G 0
Soll concentration (TPH/TRPH)  mo/kg C [s]
Sodl gas concantration (measure mg/m3 (ug/) _ Cufm) 0.2 0.2
Depth of contamination or Soi G m X 0.61 0.681
SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODY  Page 2-2
Data Inpast Versicer Novemter 1998
|CHEII!CAL PROPERTIES, Site Specific§ Vaiue Used
Heory's Law C. - onjess H 0.23
Vagpor pressure atm vP 0.13
Molecular weight (chemicaf)  mg/mole MW 78,110}
Molecular weigitt (mixture) mg/mole MW(m) #N/A
Universal gas constant atm-m3/mole-K R 8.20€-05|
Diffusion coefficent in aic m2/sec D 0.088
Organic carbon partiioning coef, cm3/gm Koo 52
SOR. PROPERTIES
Total porosity dmensioniess & 0.3 0.3
Air-filed porosity dimensioniess B, 02 0.2
Water-fillext p ity X » [ OO0 0.1
Bulk density (dry) grvee ry 1.8
Waight fraction of orgarnic carbor dimensioniess foc 0.01
ING CIFICA
Floor arsa of building m2 A 1
% of Boor area that oy occurs  dimensioniess. 100%!
Irtterior Helght of building m R, 2.44
Exchange rate of ar exchanges/hr E 0.83 0.83
Attenuation factor(Crack facton  dimensiontess 8y 0.01 Q.01
M
Dowreind contanmnation fength m L of
Wind speed e u 16000
Hagitt of buiiding openings m h e
EXPOSURE SCENARIO Default values are for industrial Uses
Body weight kg aw 70
inhatation rate milday iR 201
Exposure duration y1s ED 25 25
Howrs per day hriday 12; 12
Days per week daysiweek 5 5
VWeeks per year weeks/yr 50 50
HEALTH RISK FACTORS
Refsrence dose mg/kg-day RID ., 0.0017
Siope factor (potency) Ti(mg/g day) SF 0.1}




SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODE
input Data

Page 1-2

Version: Nowessber 1388

COMMEAL S AL

C11 berzene
C12 benzo(a)pyrene

C14 chiorobenzene

Enter Chemical Name =

C13 carbon tetrachlonde

C15 chioroethane (ethyl chiorde)

E11 dichioromethane (mathylene chioride)
E12 ethyibenzene

E13 naphthalene

E14 methyl tertiary butyl ether (MTBE}
E15 tetrachioroathene (PCE)

C16 chior

C27 Gasoline
C28 Kerosene
C29 Diesel

(methyl ¢
C17 1.2-dichiorobenzene

(C18 1,3-dichiorobenzene

C19 1 4-dichiorobenzene

C20 1, 1-dichioroethene (1,1-DCE)
C21 trans-1 2-dichkroethene
C22 1,1-dichioroethane (1,1-DCA)
C23 1,2-dichloroethane (1,2-DCA)

Chemical Mixture (if app.} =

E20 athane (chk )
E21 vinyl chioride
E22 xylens

I compound is not listed then data must be entsred into the site-specific field.

E16 toluene

E17 1,1, 1-tichiormethans
E18 1,1,2-trichloroathane
E19 trichloroethene (TCE)

SITE CIIC INFORMATION

Site-Spacific| Value Used

Mole fraction dimensioniess MF 0.0000
Tempertse K T 293
Water concarntration (chemical) ug/l Cw

Soi { my/kg G 4
Sod jon (TPH/TRPH) _mov/kg G 0l
Sod gas concantration (measurec mgima3 (ug) Qsém) 0.2 0.2

Depmorcunmunm or Soil Cm

0.61 0.61

SITE ASSESSMENT & MITIGATION VAPOR R!SK ASSESSMENT MODE

Page 2-2

Data Input Verskor: Movember 1908
ICHEIICAL m ! ES Site Specific{ Vaiue Used
Henry's Law C. H 0.23
Vapor pressure atm VP 0.13]
weight ( MW 78,110
Molecular weight (mixture) mg/mole MW(m) A}
Universat gas constant atm-m3mole-K R 8 20E-08]
Diffusion dent in air am/sec D, 0.088
SOIL PROPERTIES
Total porusity dimensionless 6 0.3 0.3
A-fibed porosity dmensioniess 6, 02 0.2/
‘Water-filled {x i L aon [ XXX 0.1
Buik density (dry) grv/er %o 18
Waigit fraction of organic carbor dimensioniess {oc 0.01
ING CIFICA
Floor area of buiding m2 A 1
% of Noor area that flux occurs  dimensioniess 100%|
interior Height of buiding m Ry 244
Exchange rate of air exchanges/v E 0.83 0.83
Attenuation factor(Crack facton)  dimensioniess S, 0.01 Q.01
[OUTDOOR AR COMPONENT
Dowrreind comamnation length m O
Wind speed v u 16000
Henght Of busiding openngs m 2
EXPO SCENARIO Default vakes are for industnal Uses
Body weight kg BW 70
inhalation rate milday iR 20
Exposure dauration s ED 25 25
Hours per day hriday 12 12
Days per week daysiweek 5 5!
VWeeks per year weeks/yr 50 50
HEALTH RISK FACTORS
Reference dose Mykg-day RfD R 0.0017 ]
Siope factor (potency) 1/{mg/Mmg-day) SF 0.1 {




SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2
Risk Caiculations Varsioe: Havamber 1898

Case Name: Thrifty #116, San Diego, CA — ¢
Chemical:  benzene Wfﬁ C//{Z"

Vartable Descriptions Units

CALCULATION OF SOl GAS CONCENTRATION

A SOURCE - Free Product/Soli>100mg/kg.
Mole fraction MF = 0.00E+00 dimensioniess
Notecular weight MW = 7.81E+04 mg/moie
Vapor pressire wP = 130601 am
Universal gas constant R = B20E-05 atm-m3/moie-K
Temperature T = 293402 K
[= soli gas Coifp) = 0.00E+00 mgim3

B. SOURCE - Groutdwater
Waler cortamination tevel Co = ugh
Henry's Law Constam H = 230E-01 dimensioniess
C. d 20il gas Cudgw) = 0.006+00 mgim3

C. SOURCE - Soil < 100 mg/kg
Soil contamination fevel [+4 = D.O0E+00 mgkg
Henry's Law Constant H = 230E-01 dimensioniess
Bulk denstty {dry} . = 1.BOE+0D gmicc
Air-fited porosty B, = 200E-01 dimensionless
Water-filled porosity 8, = 1.00E-01 dimensioniess
Soilwater distribution coed. Ke = 620E-01 cmdgm
[~ soif gas Cols) = 0.00E+00 mgim3

D. SOURCE - Measured Soil Gas

d 5ol gas i Cuim) = 200801 mgim3 (ugh)

E. SOil. GAS CONCENTRATION USED IN RISK CALCULATIONS >>>>  200E-01 mgim3

DIFFUSIVE TRANSPORYT UPWARD IN UNSATURATED ZONE

Total porosity ] = 3J00E-01 dimensioniess
Ar-filted porosty - = 200E-01 dimensioniess
Diffusion coefficient in air D, = B80E{2 cmisec
Effective diffusion cosflicient o, = 4S0EL03 cmsec
Dapth of contamination of Csg X = 610801 m
Calculated Flux Fy = SAJEL4 mgim2-hour
SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 2-2
Risk Caiculations Versim: Nowember 1908
Case Name: Thrifty #116, San Diego, CA
CALCULATING VAPOR CONCENTRATION IN BUILDING
A. INDOOR AIR COMPONENT
Floor area of butiding A = 1.00E+00 m2
% of floor area that flux occins 1.006+00 dimensioniess
Attenuation tactor(Crack factor) Sy = 1.00E-02 dimensioniass
Flux ares within buikiing A 1.00E-02 m2
Interior Height of building Ry = 244E+00 m
Volume of building v 244E+00 3
Exchange rate of air E = B.30E-01 exchangesthr
Vemtitation rate Q = 2.03E+00 mdhr
Indoor air component G ZS3E08 mgim3
B. QUTDOOR AIR COMPONENT
Oowrmwind contamination length L = Q.00E+00 m
Wind speed u = 1.60E+04 miw
Hetgin of building openings h 2006+00 m
(of height of breathing zone)
Outsoor alr component Cy = 0.00E+00 mg/m3
C. TOTAL INDOOR AIR CONCENTRATION  C, = 288E-06 mgim3
EXPOSURE SCEMARIO
Body weight BW = 7.00E+01 kg
Inhalation rate R = 200E+01 milday
Exposum dursiion ED = 2506+01 yrs
Hours per day | conversion 1.206+Q0t hrday
Exposure time ET = 5.00E01 hi24 hours
Days per woek conversion 5.00E+00 daysiweek
Waeeks per year conversion 5.00E+01 weeks/T
Expusure frequency EF = 250E+02 dayshr
Averaging Time (carc. risk) AT = 2.56E+04 days
Averaging Tine (non-carc., risk) AT = 0.13E+03 days
Chemicat Intaks (carc. risk) T, = 9.37E-08 myg/kg-day
Chemical ingake {non-carc. risk} Mhe = 2.6ZEUT  mglug-day
NON-CARCINOGEMIC RISK {Chronic Risk)
Chemical intake (non-cac. 1isk) 1The = 2B62E-07 mg/kg-day
Reference dosa RO = 1.7DE-03 mg/kg-day
Hazard indax Hi = 1.54E-04
CARCINOGENIKC RISK
Chemical Intake (carc. risk) iTe = 9.37E-08 mg/kg-day
Slope factor (potency) SF = 1.00E-01 1/(mo/kg-day)
Cancer Risk Risk = 9.3TELS



SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODI
input Data

Page 1-2

Version: Novernber 1982 hd

VLES ¢ pENTL 4

Enter Chemical Name =

C11 berzene

C12 benzo{a)pyrene

C13 carbon tetrachioride

C14 chicrobenzene

C15 chioroethane (ethyl chioride)
C16 chioramethane (mathyl chloride)
C17 1,2-dchiorobenzene

C18 1 3-dichloroberzene

C19 1 4-dichioroberzene

C20 1,1-dichioroethene (1,1-DCE)
C21 trans-12-dichloroethene
C22 1,1-dichioroethane (1,1-DCA)
C23 1,2-dichioroathane (1,2-DCA)

Chemical Mixture (if app.) =
C2T Gasoline

C28 Kerosene
C29 Diesel

KWBMWMMMMMM“WM

E11 dichioromethane (methylene chionde)
E12 ethytbonzene

E13 naphthalene

£14 methyl tertiary butyl ether (MTBE)
E15 tetrachiomethene (PCE)

E16 tohena

E17 1,1, 1-inchioroethana

E18 1,1.2-nichioroethane

£19 trichioroethene (TCE)

E20
E21 vinyl chioride
E22 xylens

e {ct

E2T Fuel O3
EZ8 Waste Oi

!ﬁ SPECHIC RFORMATION Sitw-Specific] Vaios Used
Mole fraction dunensioniess MF 0.0000!
Temperature K T 293/
Watse concentration (chemical) vgh Co
Soil concentration (chemical)  mg/kg G 0
Soil concertration (TPH/TRPH) makg G ol
Soil gas i mg/m3 (ugh) _ Cu(m) 02 0.2
of comtamination or Soit G m X - 0.61 0.61
SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODt  Page 22
Data input Versiors Novewber 1908
MICAL Sie Specifict Value Used
Herwy's Law C H 0.23
VBpor pressiuns atm VP 0.131
Molecular weight (cheeical) mg/mole MW 78,110
Molecuiar weight (midure) of MW(m) oy
Universal gas constant atm-mA/mole-K R 8.20E-05|
Diffusion coefficient in ar cnlisec D, 0.088!
Organic casbon partitioning coef. cm3/gm Koo 62
Ot ES
Totad porosity dimensioniest 6 0.3 0.3
Air-filod porosity dimensiontess 9, 0.2 0.2
Water-filed porosity dimensioniess 6, OUXKIOO0O0 0.1
Buik density (dry) griee N 1.8
Weight h0n Of ORyANIC CaTbor o ¥ foc 0.01
SPECIFICATIONS
Floor area of bulding m2 A 1
% of floor area that thax occurs  dimensioniess 100%
Intenor Meigiht of buikiing m R, 2.44/
Exchange rate of ar exchanges/tr € 0.25 0.25
Attenuation factor{Crack factor) dimensioniass S, 0.01 0.01
AR
Downwind cortarmenation length m L o
Wind speed mir 1} 16000
Heigitt of busiding openngs m h 2
SURE SCENARIO Default values are for industnial Uses
Body weiqght kg BW 70
inhalation rate m3/day IR 20
Exposune duration s ED 30 20
Hours per day hriday 24 24
Days per week daysiweek 7 7
‘Neeks pey yoar weeks/yr 52 52
HEAL TH RISK FACTORS
Reference dose /Kg-aay RID 0.00M7
Slope factof {po! ) 1iima/kp-day) SF 014




SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Page 1-2
Risk Calcuixtions V00 Nowaemives 1988

Casa Name: Thrifty #1186, San Diego, CA

e £ AEN T AT

Yartable Dexcriptions

CALGULATION OF SOH, GAS CONGENTRATION —

A. SOURCE - Fres Product/Soid>100mp/ig. )
Mols fraction ME = 0.00E+00 dimensioniess
Molacular weight MW = 7.81E+04 mg/mole
Vapor pressure vP = {.30E8-01 wtm
Urtiversal gas coostan R x 820805 atm-mdmoke-K
Temperatuse T = 293642 K
c soll gas Culfpl = 0.00E+00 mg/m3

B. SOURCE - Groundwater
Water contamination ievel Cw = gt
Herry's Law Constant H = 230E-01 dimensioniess
[= »oii gas Culgw) = 0.00E+00 mgim3

C. SOURCE - Soil < 100 mg/kg
Soil contaminition level [+ = Q.00E+00 mokg
Henry's Lanwr Constant H = 230E-01 dimensioniess
Bulk density (dry) " = 1.80E+00 gmicc
Air-filed porosty By = 200€-01 dimensioniess
Watter-filled porosty [:\ = 1.00EG1  dimensioniess
Solwater distribution coet, Ky = GIVEDT cm3igm
[+ sofl gas Cofs) = 0.00E+00 mphnd

D. SOURCE - Measured 30i Gas

d ol gus Cim} = 2000E01 mp/im3 {ugh)

E. SOM. GAS CONGENTRATION USED IN RISK CALCULATIONS >>>>  2.00E-01 mgim3

3.00E01 dimensioniess

Ar-fited porosity e = 200E-01 dimensioniess

Diffusion costfiicient in air 0, = BS80E-02 cmisec

Effactive diffusion coefficient T D = 480E-03 osec

Depthy of contarmination or Csg x = G10E0t m

Calculated Flux Fy = BSAED4 mgim2-hour
SITE ASSESSMENT & MITIGATION VAPOR RISK ASSESSMENT MODEL Prge 2.2

Risk Cakcuistions Varsion: Novensber 1008

Case Neme: Theifty £116, San Diege, CA

CALCIRATING VAPOR CONCENTRATION P BUILIING
A. INDOOR AIR COMPONENT
Floor area of building A = 1.00E+00 m2
% of foar ares that fhax occurs 1006400  dimensioniess
Asteruation factor(Crack factor) Su = 1.00E-G2 dinensioniess
Fiux area within buliding A = 1.006-02 m2
irertor Heigitt of building R - 2MEH0 m
Vohane of building v » 2A4E+00 m3
Exchangs rate of ¢ E = 250E-01 exchangewhr
Vertilation raie Q = S40EQ1T mdhr
Indeor air componut [ =Y = BIOE-DR mgim3
H. OUTDOOR AR COMPONENT
Dowrrwind contamination length L = Q.00E+00 m -
Wind speed u = 1.60E+04 mr
Height of buiiding operings h = Z200E+00 m
{or height of brwaihing one)
Outdoor alr compone Co = 0.00E+00 mgim3
C. TOTAL INDOOR AIR CONCENTRATION ¢ = BOOEDE mgim3
EXPOSURE SCENATIO
Body weight BW = T.00E+01 kg
Intutation rate R = 2006401 mdday
Exposure durstion ED = 3.00E+01 yrs
Hours pec day conversion  2A0E+01  hriday
Exposixe time Er = 1.00E+00 hir24 hours
Deys pac woek conversion  7.00E400 daysweek
Weeks per year convarsion  520E+01 weeksAT
Exposure froquoncy EF = 3I84E402 oayshr
Avereging Time (carc, risk) AT = 256E+04 days
Averaging Time (non-carc, risk} AT = 1.10E+04 days
Chamical Intake (carc. riwk) 7. = 1.09E-08 wmghgpday
Chvesmical Intake (non-carc. riek) Tae = 154E-08 mgg-day
MON-CARCINOGENIC RIFX (Chromic Risk)
Chemicad intake (non-carc. risk) The =« 2.548-08 moykg-day
Reterence dose R = 1.70E-03 my/kg-day
Huaard index H = 1A9E-03
CARCINOGENIC RisK
Chemcal intake (C21C. risk) i, = 1.00E-08 mo/Kg-day
Siope factor (potency) SF = 1.008-01 1H{mg/kg-aay)
Cancer Risk Risk

= 1.09€07



MOBILE g« GEO CHEMISTRY

26 July 2004

Mr. Larry Higinbotham
Thrifty Oil Co

13116 Imperial Highway
Santa Fe Springs, CA 90670

RE: THO72004-L5

Enclosed are the results of analyses for samples received by the laboratory on 20-Jul-04 . If you have any questions
concerning this report, please feel free to contact me.

Sincerely,

7\

/

Tamara Davis
Laboratory Director

H&P Mobile Geochemistry operates under CA Environmental Lab Accreditation Program Numbers 1317, 1561, 1667, 1745, 1746,
1839, 2088, 2278, 2530 and 2543.

432 North Cedros Avenue, Solana Beach, California 92075 r 58793.0401 — Fax 858793.0404

148 South Vinewood Street, Escondido, California 82029 | 760 735.3208 — Fax 760 735.2469

2373 208th Street, Suite F-1, Torrance, California 80501 | 310 782.2929 — Fax 310 782.2798
www.HandPmg.com 1-800-334-9888

1
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MOBILE g« GEOCHEMISTRY

Thrifty Oil Co
13116 Imperial Highway
Santa Fe Springs CA, 90670

Project: TH072004-L5

Project Number: 1551 Rosecrans / Thrifty Station #116
Project Manager: Mr. Larry Higinbotham

Reported:
26-Jul-04

ANALYTICAL REPORT FOR SAMPLES

rSample D Laboratory ID Matrix Date Sampled Date Received j
Svi-2 5407005-01 Vapor 20-Jul-04 20-Jul-04
Sv2-2 5407005-02 Vapor 20-Jul-04 20-Jul-04
SV3-2 5407005-03 Vapor 20-Jul-04 20-Jul-04
SV4-2 5407005-04 Vapor 20-Jul-04 20-Jul-04
SV5-2 5407005-05 Vapor 20-Jul-04 20-Jul-04
SV5-2 dupe 5407005-06 Vapor 20-Jul-04 20-Jul-04

Page ! of 7



MOBILE g« GEOCHEMISTRY

Thrifty Oil Co | Project: TH072004-L5
13116 Imperial Highway Project Number: 1551 Rosecrans / Thrifty Station #116 Reported:
Santa Fe Springs CA, 90670 Project Manager: Mr. Larry Higinbotham 26-Jul-04

Volatile Organic Compounds by EPA Method 8260B
H&P Mobile Geochemistry Lab L5

Reporting Dilution
Analyte Result Limit  Units Factor Batch Prepared  Analyzed Method

Notes

Vi-2 (5407005-01) Vapor Sampled: 20-Jul-04 Received: 20-Jul-04

1,1-Difluoroethane ND 10 ug/l 0.05 5G42001 20-Jul-04  20-Jul-04 82608
V2-2 (5407005-02) Vapor Sampled: 20-Jul-04 Received: 20-Jul-04

1,1-Difluoroethane ND 10 ug/l 0.05 5G42001 20-Jul-04  20-Jul-04 8260B
“V3-2 (5407005-03) Vapor Sampled: 20-Jul-04 Received: 20-Jul-04

,1-Difluoroethane ND 10 ugd 0.05 5G42001 20-Jul-04  20-Jul-04 8260B
SV4-2 (5407005-04) Vapor Sampled: 20-Jul-04 Received: 20-Jul-04

,1-Difluoroethane ND 10 ug/l 0.05 5G42001 20-Jul-04  20-Jul-04 82608
SV5-2 (5407005-05) Vapor Sampled: 20-Jul-04 Received: 20-Jul-04

,I-Diﬂuoroethane ND 10 ug/l 0.05 5G42001 20-Jul-04  20-Jui-04 82608
3V5-2 dupe (5407005-06) Yapor Sampled: 20-Jul-04 Received: 20-Jul-04

', 1-Difluoroethane ND 10 ug/l 0.05 5G42001 20-Jul-04  20-Jul-04 82608

Page 2 of 7




MOBILE g« GEOCHEMISTRY

Thrifty Oil Co ' Project: TH072004-L5
13116 Imperial Highway Project Number: 1551 Rosecrans / Thrifty Station #116 Reported:
3anta Fe Springs CA, 90670 Project Manager: Mr. Larry Higinbothaim 26-Jul-04

Volatile Organic Compounds by EPA Method 8260B in Air
H&P Mobile Geochemistry Lab L5

Reporting Dilution
Analyte Result Limit  Units Factor Baich Prepared Analyzed Method Notes
V1-2 (5407005-01) Vapor Sampled: 20-Jul-04 Received: 20-Jul-04
Methy! tert-butyl ether ND 1 - ugl 005 5G42001 20-Jul-04  20-Jul-04  EPA 8260B
enzene 0.1 01 " " " W i "
oluene ND 1 " " " " " "
Ethylbenzene ND 1 " " N " . "
m,p-Xylene ND 2 " o " " " "
‘Xyleﬂe ND 1 " [ " " " "
surrogate: Dibromofluoromethane 98.4 % 75-125 " " " "
Surrogate: 1,2-Dichloroethane-d4 102 % 75-125 " " " "
urrogate: Toluene-d8 101 %  75-125 " " " "
urrogate: 4-Bromofluorobenzene 96.0 % 75.125 " " . "
SV2-2 (5407005-02) Vapor Sampled: 20-Jul-04 Received: 20-Jul-04
fethyl tert-butyl ether ND 1 ug/l 0.05 5342001 20-Jul-04  20-Jul-04  EPA 8260B
denzene ND 0.1 " " " " " "
Toluene ND 1 " v " " " "
ithylbenzene ND 1 " " " " " "
n,p-Xylene ND 2 " " " " " M
o-Xylene ND 1 " " " " " "
urrogate: Dibromofluoromethane 93.6 % 75-125 " “ " "
lurrogate: 1,2-Dichloroethane-d4 95.2% 75-125 " " " "
Surrogate: Toluene-d8 92.4 % 75-125 " " ” .
Surrogate: 4-Bromofluorobenzene 90.0 % 75-125 " " " "
3V3-2 (5407005-03) Vapor Sampled: 20-Jul-04 Received: 20-Jul-04
Methyl tert-butyl ether ND 1 ug/! 0.05 5G42001 20-Jul-04  22-Jul-04  EPA 3260B
Benzene 0.2 0.1 " " " " " n
Toluene ND 1 " " " " " "
fithylbenzene ND 1 " " " " " "
m,p-Xylene ' ND 2 " " " " " "
o-Xylene ND 1 " " " " " "
Surrogate: Dibromoflucromethane 98.4 % 75-125 " " " "
Surrogate: 1,2-Dichloroethane-d4 98.8 % 75-125 " " " "
Surrogate: Toluene-d§ 97.6 % 75.125 “ " " "
Surrogate: 4-Bromofluorobenzene 04.4 % 75.125 " " " "
Page 3 of 7




MOBILE g« GEOCHEMISTRY

Thrifty Oil Ca
13116 Imperial Highway
! Santa Fe Springs CA, 90670

Project: TH072004-L5
Project Number: 1551 Rosecrans / Thrifty Station #116 Reported:

Project Manager: Mr. Larry Higinbotham 26-Jul-04
Volatile Organic Compounds by EPA Method 8260B in Air
H&P Mobile Geochemistry Lab L5
Reporting Dilution
*nalyte Result Limit  Units Factor Batch Prepared:  Analyzed Method Notes
V4-2 (5407005-04) Vapor Sampled: 20-Jul-04 Received: 20-Jul-04
Methy! tert-butyl ether ND 1 ug! 005 5G42001 20-Jul-04  20-Jul-04  EPA 8260B
enzene 0.1 0.1 " " " " " "
oluene ND 1 " " » " " "
Ethylbenzene ND 1 " " " " " "
"1,p-Xylene v ND 2 " n " " w "
-Xylene ND 1 " " " " " .
Surrogate: Dibromofluoromethane 95.6 % 75-125 " " " ,,
Surrogate: 1,2-Dichloroethane-d4 100 % 75-125 " " “ .
urrogate: Toluene-d8 94.0 % 75-125 " " " "
_urrogate: 4-Bromofluorobenzene 90.0 % 75-125 " " " -
SV5-2 (5407005-05) Vaper Sampled: 20-Jul-04 Received: 20-Jul-04
1ethyl tert-butyl ether ND 1 ug/l 0.05 5G42001 20-Jul-04  20-Jul-04  EPA 8260B
Benzene 0.1 0.1 " " " " " N
Toluene ND 1 " " " " " "
ithylbenzene ND 1 " " " " . "
a,p-Xylene ND 2 " " " " " "
o-Xylene ND 1 " W " " " "
wrrogate: Dibromofluoromethane 97.6 % 75-125 " " ‘ "
wrrogate: 1,2-Dichloroethane-d4. 104 % 75-125 d " “ "
Surrogate: Toluene-d8 97.6 % 75-125 " " " "
Surrogate: 4-Bromofluorobenzene 97.6 % 75-125 " " " "
3V5-2 dupe (5407005-06) Vapor Sampled: 20-Jul-04 Received: 20-Jul-04
Methyl tert-butyl ether ND 1 ug/! 0.05 5G42001 20-Jul-04  20-Jul-04  EPA 3260B
Benzene 0.2 0.1 " " " " " ,
Toluene ND 1 " " " N " "
Ethylbenzene ND 1 " " " " : "
m,p-Xylene ND 2 " " " " " ,
O‘Xylene ND 1 " " n " ) n
Surrogate: Dibromofluoromethane 98.0 % 75-125 " " 4 "
Surrogate: 1,2-Dichloroethane-d4 99.2 % 75-125 " " " !
Surrogate: Toluene-d8 97.6 % 75-125 " “ ] "
Surrogate: 4-Bromofluorobenzene 96.8 % 75-125 " " "

Page 4 of 7




MOBILE g« GEOCHEMISTRY

Thrifty Oil Co Project: TH(072004-L5
13116 Imperial Highway Project Number: 1551 Rosecrans / Thrifty Station #116 Reported:
Santa Fe Springs CA, 90670 Project Manager: Mr. Larry Higinbotham 26-Jul-04

Volatile Organic Compounds by EPA Method 82608 - Quality Control
H&P Mobile Geochemistry Lab L5

Reporting Spike Source %REC RPD
Analyte Result Limit  Units Level Result %REC  Limits RPD Limit Notes
Batch 5G42001 - EPA 5030
Blank (5G42001-BLK1) : ‘ Prepared & Analyzed: 20-Jul-04
., 1-Difluoroethane ND 10 ug/l

Page Sof 7



MOBILE g« GEQCHEMISTRY

Thrifty Oil Co Project: TH072004-L5
13116 Imperial Highway Project Number: 1551 Rosecrans / Thrifty Station #116 Reported:
Santa Fe Springs CA, 90670 Project Manager: Mr. Larry Higinbotham 26-Jul-04

Volatile Organic Compounds by EPA Method 8260B in Air - Quality Control
H&P Mobile Geochemistry Lab L5

Reporting Spike Source %REC RPD
nalyte ) Result Limit  Units Level Result %REC  Limits RPD Limit Notes
patch 5G42001 - EPA 5030
Riank (5G42001-BLK1) . Prepared & Analyzed: 20-Jul-04
{ethy! tert-butyl ether ND 1.0 ugl
Benzene ND 0.100 "
Toluene ND 1.0 "
thylbenzene ND 1.0 "
m,p-Xylene ND 2.0 "
n-Xylene ND 1.0 "
wurrogate: Dibromofluoromethane 213 " 2.50 85.2 75-125
Surrogate: 1,2-Dichloroethane-d4 2.22 v 2.50 88.8 75-125
urrogate: Toluene-d8 2.11 " 2.50 84.4 75-125
urrogate: 4-Bromofluorobenzene 2.39 " 2.50 95.6 75-125

Page 6 of 7




MOBILE p« GEOCHEMISTRY

Thrifty Oil Co Project: TH(072004-L5
13116 Imperial Highway Project Number: 1551 Rosecrans / Thrifty Station #116 Reported:
Santa Fe Springs CA, 90670 Project Manager: Mr. Larry Higinbotham 26-Jul-04

Notes and Definitions

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported

dry Sample results reported on a dry weight basis .

RPD Relative Percent Difference

Page 7 of 7
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APPENDIX C

Benzene and MTBE Concentrations vs. Time
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APPENDIX D

BIOSCREEN Input and Output for Benzene RNA
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